Circulating biomarkers of oxidative stress in complicated pregnancies.
Increased lipid peroxidation (LPO) and reduced antioxidant activity may contribute to the development of complications in pregnancy. The present study discusses the possibility of LPO and antioxidant activity in both maternal and umbilical cord blood as an indicator of oxygen radical activity. For this aim, pregnancies with hypertension and pre-eclampsia, diabetes mellitus (insulin dependent diabetes mellitus and gestational diabetes mellitus), oligohydramnios and abruptio placentae, as well as a healthy control group, were subjected in the present study. Simultaneous determination of glutathione S-transferase (GST), selenium dependent glutathione peroxidase (Se-GPx), catalase (CAT) activities and thiobarbituric acid reactive-substances (TBARs) levels were carried out in maternal erythrocyte and plasma in the antenatal period (in the third trimester) and immediately after the delivery. The same oxidative stress-related parameters were determined in umbilical cord blood as well. Erythrocyte GST activity was significantly increased in insulin-dependent diabetic pregnancy (IDDP) when compared to the control (P<0.05). Erythrocyte Se-GPx activity was found to be significantly increased in hypertensive preeclamptic pregnancy (HPP) (P<0.05) and in IDDP (P<0.05). Alterations in enzyme activities were accompanied by a simultaneous significant increase in the levels of TBARs in plasma samples of HPP (P<0.05), and IDDP (P<0.05). Enzyme activities were found to be significantly lower in cord blood samples than the maternal values, except GST. This enzyme represents about two- to threefold higher activity than those of the maternal activity in uncomplicated and complicated groups. Cord blood erythrocyte and plasma Se-GPx and CAT activities were decreased significantly in the HPP group when compared to the maternal value (P<0.05). Cord blood erythrocyte CAT activity was significantly decreased in the HPP group compared to the control (P<0.05). Cord blood TBARs levels were significantly lower than the before deliveries maternal value in the HPP group (P<0.05). No difference was detected between umbilical cord blood and maternal blood TBARs levels after delivery. The results of the present study suggest that oxidative stress and subsequent lipid peroxidation accompany the complications of hypertension, preeclampsia and diabetes mellitus in pregnancy. Maternal erythrocyte GST activity seems to be a sensitive indicator of oxidative stress in IDDP before delivery. The same enzyme can be used in cord blood as a biomarker of oxidative stress upon a sudden increase in oxygenation during delivery. These multiparameter biomarkers can also be used in monitoring the efficiency of antioxidant supplementation in complicated pregnant women, as has recently been suggested for diabetic and preeclamptic pregnancies.